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11. P4 metastylar blade morphology: 0 = elongate metastylar wing 
and blade with a Geep carnassial notch; | = blade shortened. A rela- 
tively short metastylar blade is found in “M.” jepseni, O. herpestoides, 
and V. australis. Contrary to Flynn and Galiano (1982), Flynn et al. 
(1988), and Flynn (in press), Fox and Youzwyshyn (1994) have argued 
that a short transversely oriented metastylar blade is primitive for Car- 
nivora the implications of which are considered in the text. 

12. Pre- and postprotoconal cingula of molars: 0 = cingula not con- 
tinuous about the protocone lingually; 1 = a continuous protoconal 
cingulum is present. Although a continuous lingual cingulum encircling 
the protocone has been considered primitive for Caniformia, including 
Miacidae (Flynn and Galiano, 1982; Flynn et al., 1988; Flynn, in press), 
the majority of miacid taxa analyzed in this analysis do not possess this 
derived morphology. Only in M. winkleri and Vulpavus australis is the 
cingulum continuous, a character which may prove to be an important 
synapomorphy in miacid systematics. 

13. Metaconule morphology: 0 = metaconule weakly developed and 
much smaller than paraconule; 1 = metaconule well developed. Flynn 
and Galiano (1982) and Fox and Youzwyshyn (1994) have argued that 
the presence of a metaconule is primitive for Carnivora. Among the 
viverravids studied, the metaconule is very small in both species of 
Protictis but relatively well developed (albeit smaller than the paracon- 
ule) in Bryanictis microlestes. The occurence of a metaconule then, is 
a primitive character, but a well-developed metaconule, as is found in 
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Vassacyon promicrodon and Vulpavus australis, is considered derived. 
Although Vulpavus australis differs from Vassacyon in that the para- 
conule and metaconule are nearly identical in size (in Vassacyon the 
paraconule is still notably larger than the metaconule), development of 
this conule results in a well-defined trigon in both taxa. 

14. Stylar shelf morphology: 0 = parastylar lobe is larger and projects 
well labial to the metastylar lobe, ectoflexus opposite the anterior border 
of the metacone; | = para- and metastylar lobe more equal in size, 
parastylar lobe does not project significantly beyond metastylar lobe, 
and the ectoflexus is more anteriorly positioned. Expansion of the me- 
tastylar lobe is found in two taxa, O. herpestoides and Vulpavus aus- 
tralis. In the latter, this is accompanied by development of a well-de- 
veloped mesostyle mesiolabial to the metacone, a character not found 
in any other miacid. 

15. Hypocone on molars: 0 = absent, 1 = present. The absence of 
a hypocone is primitive for Carnivora (Wyss and Flynn, 1993), and the 
only early Eocene taxa that possess one are Vassacyon and Vulpavus. 
A hypocone is present in all specimens attributed to Vassacyon, whereas 
the temporally earliest members of Vulpavus australis do not possess a 
hypocone although a continuous lingual cingulum is present (see char- 
acter 12). This suggests that a hypocone was independently derived in 
these two genera. As coded here, the presence/absence of a hypocone 
provides no phylogenetic information to the analysis and was removed 
when calculating tree length, CI and RI. 
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